Reduction of ischaemia-reperfusion injury in a rat lung transplantation model by low-concentration GV1001.
Lung ischaemia-reperfusion (IR) injury is one of the major complications following lung transplantation. The novel peptide GV1001, which is derived from human telomerase reverse transcriptase, has been reported to possess both antitumour and anti-inflammatory effects. In this study, we focused on the anti-inflammatory effects of GV1001 to investigate the IR injury prevention effect of GV1001 in a rat lung transplantation model. An orthotopic left lung transplantation rat model was established using the modified cuff technique. We applied 50 ml of normal saline (control), Perfadex (low-potassium standard dextran containing perfusion solution), Perfadex with 5 mg GV1001 (5-mg GV, low concentration) and Perfadex with 50 mg GV1001 (50-mg GV, high concentration) as both flushing and preservation solutions. The left lung was stored in the same solution as the flushing solution at 4°C for 3 h. After transplantation, the recipient rats were monitored for 3 h. Arterial blood gas analysis (ABGA), bronchoalveolar lavage (BAL) analysis, wet/dry ratio, histological analysis, apoptotic cell analysis and cytokine [tumour necrosis factor alpha (TNF-α) and interleukin 6 (IL-6)] analysis were performed to determine the reduction or prevention effect of GV1001 regarding lung IR injury. Compared with the control group, the neutrophil count in BAL, reperfusion oedema and cytokine (TNF-α, IL-6) levels of the transplanted lung were significantly decreased in the 5-mg GV group. Compared with the Perfadex group (16.85 ± 2.43), the neutrophil count in BAL was also significantly decreased in the 5-mg GV group (5.39 ± 0.81) (P< 0.001). In addition, the cytokine (TNF-α, IL-6) levels of the transplanted lung were also significantly decreased in the 5-mg GV group (41.99 ± 12.79, 1069.74 ± 98.48 pg/ml) compared with the Perfadex group (90.73 ± 23.87, 2051.92 ± 243.57 pg/ml) (P < 0.05 and P < 0.001, respectively). However, the 50-mg GV group showed less effect than the 5-mg GV group. Adding a low concentration of GV1001 to the lung preservation solution (Perfadex) provided potential protective effects against IR injury after lung transplantation in rats. Therefore, GV1001 should be considered as a promising anti-inflammatory agent for IR injury.